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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5, 8-10, 28 and 31-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishiyama (U.S. Pat. 6107685) (previously applied) in view of Joshi 
et al. (U.S. Pat. 6731003) (previously applied). 

Nishiyama discloses an electronic component comprising: 
a wafer 20; 

a plurality of bond pads 24 disposed on a surface of the wafer; 

a plurality of functional 3-D structures (a plurality of bumps are arranged in the 
middle portion of the wafer 20) disposed on the surface of the wafer 20, each functional 
3-D structure including a compliant base element and having an upper surface spaced 
from the surface of the wafer; 

a plurality of selected 3-D structures (a plurality of bumps are arranged in the 
edge region of the wafer) disposed on the surface of the wafer to provide a mechanical 
reinforcement, wherein at least some of the selected 3-D structures have a greater 
mechanical load-bearing capacity than some of the functional 3-D structures (figs. 2A- 
2B). 
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Nishiyama does not disclose a plurality of reroute traces, each reroute trace 
being electrically connected to one of the bond pad and extending onto the upper 
surface of one of the functional 3D structure so that the reroute trace provides an 
electrical connection between the bond pad and the upper surface of the functional 3-D 
structure. 

However, Joshi et al. disclose an electronic component comprising a functional 
3-D structure and a plurality of reroute traces 24 and 26 extending over the surface of 
the semiconductor die 1 8, each reroute trace being electrically connected to one of the 
bond pad 32 extending onto the upper surface of one of the functional 3-D structure so 
that the reroute trace provides an electrical connection between the bond pad and the 
upper surface of the functional 3-D structure (fig. 4, column 3, lines 45-52). Therefore, it 
would have been obvious to one having ordinary in the art at the time the invention was 
made to modify the device structure of Nishiyama by having a plurality of reroute traces, 
each reroute trace being electrically connected to one of the bond pad and extending 
onto a surface of one of the functional 3D structure because as taught by Joshi et al., 
such the plurality of reroute traces would provide higher resistance and increase 
likelihood for the semiconductor package (column 6, lines 4-8). 

• Regarding claim 2, Joshi et al. disclose that wherein each reroute trace 
comprises a nickel layer 24 that is covered by a gold layer 26 (fig. 4, column 3, 
lines 62-63 and column 4, lines 1-2). 

• Regarding claims 3 and 31 , Nishiyama et al. disclose that the selected 3-D 
structures have a greater height than the functional 3-D structures (fig. 2B); 
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therefore, the selected 3-D structures would have a lower degree of 
compressibility than the functional 3-D structures. 

• Regarding claim 4, Nishiyama et al. disclose that the selected 3-D structures (a 
plurality of bumps are arranged in the edge region of the wafer) have a greater 
height than the functional 3-D structures (fig. 2B). 

• Regarding claim 5, Nishiyama et al. disclose that each of the selected 3-D 
structures (a plurality of bumps are arranged in the edge region of the wafer) 
includes a compliant base element that has a significantly greater volume than 
the compliant base element of the functional 3-D structures (figs. 2A-2B). 

• Regarding claims 8 and 32, Nishiyama et al. disclose that the selected 3-D 
structures (a plurality of bumps are arranged in the edge region of the wafer) are 
arranged in a regularly distributed manner in an edge region of the wafer 20 (fig. 
2A). 

• Regarding claims 9 and 33, Nishiyama et al. disclose that the selected 3-D 
structures are arranged in a regularly distributed manner over the wafer 20 (figs. 
2A-2B). 

• Regarding claim 10, Nishiyama et al. disclose that the selected 3-D structures 
are able to be electrically bonded (fig. 2B). 

• Regarding claim 28, Nishiyama discloses an electronic component comprising: 
a wafer 20; 

a plurality of bond pads 24 disposed on the wafer; 
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a plurality of functional 3-D structures (a plurality of bumps are arranged in the 
middle portion of the wafer 20) disposed on the wafer 20, each functional 3-D structure 
including a compliant base element and having a first height; and 

a plurality of other 3-D structures (a plurality of bumps are arranged in the edge 
region of the wafer (the lands 22a with bumps) or a plurality of reinforcing bumps 23 
provided at four corners) disposed on the wafer to provide a mechanical reinforcement, 
each of the other 3-D structures having a second height that is greater than the first 
height (figs. 1A-1B, column 7, lines 35-55). 

Nishiyama does not disclose a plurality of reroute traces, each reroute trace 
being electrically connected to one of the bond pad and extending onto a surface of one 
of the functional 3D structure. 

However, Joshi et al. disclose an electronic component comprising a functional 
3-D structure and a plurality of reroute traces 24 and 26, each reroute trace being 
electrically connected to one of the bond pad 32 extending onto a surface of one of the 
functional 3-D structure (fig. 4, column 3, lines 45-52). Therefore, it would have been 
obvious to one having ordinary in the art at the time the invention was made to modify 
the device structure of Nishiyama by having a plurality of reroute traces, each reroute 
trace being electrically connected to one of the bond pad and extending onto a surface 
of one of the functional 3D structure because as taught by Joshi et al., such the plurality 
of reroute traces would provide higher resistance and increase likelihood for the 
semiconductor package (column 6, lines 4-8). 
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3. Claims 1, 3-5, 8-10 and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishiyama (U.S. Pat. 6107685) (previously applied) in view of 
Matsuda et al. (U.S. Pat. 5666270) (newly cited). 

Nishiyama discloses an electronic component comprising: 

a wafer 20; 

a plurality of bond pads 24 disposed on a surface of the wafer; 

a plurality of functional 3-D structures (a plurality of bumps are arranged in the 
middle portion of the wafer 20) disposed on the surface of the wafer 20, each functional 
3-D structure including a compliant base element and having an upper surface spaced 
from the surface of the wafer; 

a plurality of selected 3-D structures (a plurality of bumps are arranged in the 
edge region of the wafer) disposed on the surface of the wafer to provide a mechanical 
reinforcement, wherein at least some of the selected 3-D structures have a greater 
mechanical load-bearing capacity than some of the functional 3-D structures (figs. 2A- 
2B). 

Nishiyama does not disclose a plurality of reroute traces, each reroute trace 
being electrically connected to one of the bond pad and extending onto the upper 
surface of one of the functional 3D structure so that the reroute trace provides an 
electrical connection between the bond pad and the upper surface of the functional 3-D 
structure. 

However, Matsuda et al. disclose an electronic component comprising: 
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a plurality of reroute traces 36 extending over a surface of the semiconductor 
chip 31, each reroute trace being electrically connected to one of a bond pads 32 and 
extending onto an upper surface of one of the functional 3-D structure 35 so that the 
reroute tract provides an electrical connection between the bond pad 32 and the upper 
surface of the functional 3-D structure (fig. 5, column 3, lines 54-60). Therefore, it would 
have been obvious to one having ordinary in the art at the time the invention was made 
to modify the device structure of Nishiyama by having a plurality of reroute traces, each 
reroute trace being electrically connected to one of the bond pad and extending onto the 
upper surface of one of the functional 3D structure because as taught by Matsuda et al., 
such reroute trace would protect the core part of the bump (fig. 5). 

• Regarding claim 3, Nishiyama et al. disclose that the selected 3-D structures 
have a greater height than the functional 3-D structures (fig. 2B); therefore, the 
selected 3-D structures would have a lower degree of compressibility than the 
functional 3-D structures. 

• Regarding claim 4, Nishiyama et al. disclose that the selected 3-D structures (a 
plurality of bumps are arranged in the edge region of the wafer) have a greater 
height than the functional 3-D structures (fig. 2B). 

• Regarding claim 5, Nishiyama et al. disclose that each of the selected 3-D 
structures (a plurality of bumps are arranged in the edge region of the wafer) 
includes a compliant base element that has a significantly greater volume than 
the compliant base element of the functional 3-D structures (figs. 2A-2B). 
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• Regarding claim 8, Nishiyama et aL disclose that the selected 3-D structures (a 
plurality of bumps are arranged in the edge region of the wafer) are arranged in a 
regularly distributed manner in an edge region of the wafer 20 (fig. 2A). 

• Regarding claim 9, Nishiyama et aL disclose that the selected 3-D structures are 
arranged in a regularly distributed manner over the wafer 20 (figs. 2A-2B). 

• Regarding claim 10, Nishiyama et al. disclose that the selected 3-D structures 
are able to be electrically bonded (fig. 2B). 

• Regarding claim 34, Masuda et al. disclose that the compliant base element 35 is 
formed from silicone (fig. 5, column 3, lines 56-57). 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishiyama (U.S. Pat. 6107685) (previously applied) in view of Matsuda et al. (U.S. Pat. 
5666270) (newly cited) as applied to claim 1 above, and further in view of Joshi et al. 
(U.S. Pat. 6731003) (previously applied). 

Nishiyama in view of Matsuda et al. substantially disclose all the limitations as 
claimed above except for each reroute trace comprises a copper/nickel layer that is 
covered by a gold layer. 

However, Joshi et al. disclose an electronic component comprising a functional 
3-D structure and a plurality of reroute traces 24 and 26 extending over the surface of 
the semiconductor die 18, wherein each reroute trace comprises a nickel layer 24 that is 
covered by a gold layer 26 (fig. 4, column 3, lines 62-63 and column 4, lines 1-2). 
Therefore, it would have been obvious to one having ordinary in the art at the time the 
invention was made to modify the device structure of Nishiyama in view of Matsuda et 
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al. by having the reroute trace comprises a copper/nickel layer that is covered by a gold 
layer because as taught by Joshi et al., such the nickel layer that is covered by a gold 
layer for the reroute trace would provide higher resistance for the semiconductor 
package (column 6, lines 4-8). 

Response to Arguments 

Applicant's arguments filed 6/23/06 have been fully considered but they are not 
persuasive. 

• The applicant argues that neither Nishiyama nor Joshi teach or suggest a 
compliant base element. 

The arguments have been fully considered but they are not persuasive because 
Nishiyama clearly discloses a plurality of functional 3-D structures (a plurality of bumps 
are arranged in the middle portion of the wafer 20) disposed on the surface of the wafer 
20 (figs. 2A-2B), each functional 3-D structure including a compliant base element 31 
(fig. 3D). Joshi et al. also disclose a plurality of functional 3-D structures disposed on 
the surface of the semiconductor chip 18, each functional 3-D structure including a 
compliant base element 22 (figs. 1 and 4). 

• The applicant argues that Joshi et al. do not disclose a plurality of reroute traces, 
each reroute trace being electrically connected to one of the bond pad and extending 
onto the upper surface of one of the functional 3D structure so that the reroute trace 
provides an electrical connection between the bond pad and the upper surface of the 
functional 3-D structure. 
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The arguments have been fully considered but they are not persuasive because 
Joshi et al. disclose an electronic component comprising a functional 3-D structure and 
a plurality of reroute traces 24 and 26 extending over the surface of the semiconductor 
die 18, each reroute trace being electrically connected to one of the bond pad 32 
extending onto the upper surface of one of the functional 3-D structure so that the 
reroute trace (the copper element 22, the nickel layer 24 and the gold layer 26 are 
electrically connected to the bond pad 32) provides an electrical connection between 
the bond pad and the upper surface of the functional 3-D structure (fig. 4, column 3, 
lines 45-52). 

• The applicant argues that Nishiyama fails to disclose a plurality of other 3-D 
structures disposed on the wafer, each of the other 3-D structures having a second 
height that is greater than the first height. 

The arguments have been fully considered but they are not persuasive because 
Nishiyama discloses that a plurality of other 3-D structures (a plurality of bumps are 
arranged in the edge region of the wafer (the lands 22a with bumps) or a plurality of 
reinforcing bumps 23 provided at four corners) disposed on the wafer to provide a 
mechanical reinforcement, each of the other 3-D structures having a second height that 
is greater than the first height (a plurality of bumps are arranged in the middle portion of 
the wafer 20 have first height) (figs. 1 A-1B, column 7, lines 35-55). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DiLinh Nguyen whose telephone number is (571) 272- 
1712. The examiner can normally be reached on 8:00AM - 6:00PM (M-F). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571 ) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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